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(57) ABSTRACT

A movable contactor assembly for a current limiting type
circuit breaker comprises a movable contactor having a pair
of curved protrusions having cam profiles, a shaft to rotatably
support the movable contactor located therein, a pair of con-
tact levers each having a contact surface contactable with the
curved protrusion of the movable contactor and a pair of
spring supporting recess portions and a pair of springs each
having both end portions supported by the spring supporting
recess portions, the pair of springs applying an elastic force as
contact pressure for maintaining a contact state between the
movable contactor and the stationary contactor when the
movable contactor 1s located at the first position, and applying
the elastic force 1n a direction to separate the movable con-
tactor from the stationary contactor when the movable con-
tactor 1s moved over a dead point while rotating toward the
second position.

5 Claims, 2 Drawing Sheets
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MOVABLE CONTACTOR ASSEMBLY FOR
CURRENT LIMITING TYPE CIRCUIT
BREAKER

CROSS-REFERENCE TO RELATED
APPLICATION

Pursuant to 35 U.S.C. §119(a), this application claims the

benefit of earlier filing date and right of prionty to Korean
Application No. 10-2011-0000262, filed on Jan. 3, 2011, the

contents of which are hereby incorporated by reference
herein 1n 1ts entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This disclosure relates to a current limiting type circuit
breaker, and particularly, to a movable contactor assembly for
the current limiting type circuit breaker.

2. Background of the Invention

A current limiting type circuit breaker includes stationary
contactors each having a “U” shape and has a configuration
that an incoming current direction via the stationary contactor
and an outgoing current direction via a movable contactor are
opposite to each other. Hence, the structure of the current
limiting circuit breaker 1s suitable for performing a current
limiting operation that when a large fault current, such as a
short-circuit current, flows on a circuit, the electromagnetic
forces generated around the movable contactor and the sta-
tionary contactor cause electromagnetic repulsive forces and
accordingly the movable contactor 1s automatically separated
from the stationary contactor to limit the current flow amount.

In the current limiting circuit breaker, a movable contactor
having a double-contacts structure having contacts at both
ends thereol 1s being frequently used because the movable
contactor having the double-contacts structure allows for a
faster current limiting operation by virtue of a stronger elec-
tromagnetic repulsive force than a movable contactor with a
single-contacts structure.

In addition to the current limiting operation, for maintain-
ing a contact state between the movable contactor and the
stationary contactor while a normal current flows on a circuit,
a movable contactor assembly 1n the current limiting circuit
breaker includes springs for providing contact pressure to the
movable contactor, and connection pins for transierring elas-
tic forces of the springs to the movable contactor.

An example of the related art movable contactor assembly
in the current limiting circuit breaker may be Korean Patent
Application No. 10-0574788 (Title of the Invention: Contac-
tor Assembly for Circuit Breaker) filed by the applicant of this
disclosure.

The related art provides a movable contactor assembly
having a self-centering structure of supporting a movable
contactor at a shatt without a movable contactor center pin.
This 1s a configuration of guiding the contact pin which
moves to a current limiting position or a contact position. The
configuration has a characteristic that a pair of cam plates are
installed on an iner wall of the shaft.

However, the related art movable contactor assembly
includes a roller for smooth friction between the cam plates
and the contact pin, a pair of springs disposed on each one
surface of the shait, links, the cam plates and the like. The
complicated structure and many components lower assembly
productivity and increase fabricating costs. Furthermore,
erroneous operations, such as torsion or separation, are
caused after assembling those many components due to accu-
mulation of air gaps among those many components.

10

15

20

25

30

35

40

45

50

55

60

65

2

As another example of the related art movable contactor
assembly for the current limiting circuit breaker may be

Korean Registered Patent No. 10-0606424 (‘Title of the Inven-
tion: Movable contactor assembly for Current Limiting Cir-
cuit Breaker) filed and registered by the applicant of this
disclosure.

In order to maintain a movable contactor 1n a state sepa-
rated from a stationary contactor by a current limiting opera-
tion until performing a trip operation by a trip mechanism and
a switching mechanism, the related art movable contactor
assembly according to the Korean Registered Patent No.
10-0606424 includes contact plates for transierring elastic
forces of springs to the movable contactor, and a convex
portion having a flat surface and a curved surface for provid-
ing a guide surface of the contact plates to the movable con-
tactor.

The related art movable contactor assembly according to
the Korean Registered Patent No. 10-0606424 especially has
a center shait of the movable contactor 1nstalled for prevent-
ing a rotation center ol the movable contactor from being
moved during a current limiting operation 1n a self-centering,
structure.

However, in the another example of the related art, a pair of
springs are disposed for each one surface of the movable
contactor at both sides based on the center shait for preven-
tion of interference and balancing between the center shaft
and the springs. A pair of supporting pins for each one surface
of the movable contactor are also disposed to support one end
of each spring. With regard to this configuration, the many
number of springs and spring supporting pins lower assembly
productivity and increase fabricating costs.

SUMMARY OF THE INVENTION

Therefore, to address those problems of the related art, an
aspect of the detailed description 1s to provide a movable
contactor assembly for a current limiting type circuit breaker
capable of exhibiting a fast current limiting property, main-
taining a separated state of a movable contactor from a sta-
tionary contactor until performing a trip operation after a
current limiting operation, and ensuring high assembly pro-
ductivity and low fabricating costs by virtue of reduction of
the number of springs and spring supporting pins.

Another aspect of the detailed description 1s to provide a
movable contactor assembly for a current limiting type circuit
breaker capable of preventing a rotation center of a movable
contactor from being moved during a current limiting opera-
tion and avoiding interference between springs and a movable
contactor center pin.

To achieve these and other advantages and 1n accordance
with the purpose of this disclosure, as embodied and broadly
described herein, there 1s provided a movable contactor
assembly for a current limiting type circuit breaker having a
current limiting type stationary contactor, the movable con-
tactor assembly comprising a movable contactor having a pair
of curved protrusions having cam profiles, respectively, sym-
metrically formed at upper and lower surfaces thereot, the
movable contactor being rotatable to a first position contact-
ing the current limiting type stationary contactor, and a sec-
ond position separated from the current limiting type station-
ary contactor by an electromagnetic repulsive force upon
occurrence ol a large fault current on a circuit, wherein the
movable contactor has contacts at both end portions thereof;

a shaft to rotatably support the movable contactor located
therein, the shaft having a pair of spring receiving recess
portions formed at outer surfaces along a central portion
thereof:;
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a pair of contact levers each having a contact surface con-
tactable with the curved protrusion of the movable contactor
and a pair of spring supporting recess portions, the pair of
contact levers being symmetrically installed based on the
movable contactor;

a pair of springs each having both end portions supported
by the spring supporting recess portions of the corresponding,
contact lever, received 1n the spring receiving recess portions
of the shaftt, and provided respectively at both plate surfaces
of the movable contactor, the pair of springs applying an
clastic force as contact pressure for maintaining a contact
state between the movable contactor and the current limiting
type stationary contactor when the movable contactor i1s
located at the first position, and applying the elastic force 1n a
direction to separate the movable contactor from the current
limiting type stationary contactor when the movable contac-
tor 1s moved over a dead point while rotating toward the
second position; and

contact lever pins inserted through the contact levers,
respectively, such that both ends thereof are supported by the
shaft so as to provide rotation supporting points to the corre-
sponding contact levers,

wherein each cam profile of the movable contactor com-
prises a first curved surface to receive, via the contact lever,
the elastic force of the spring applied toward the contact of the
movable contactor when the movable contactor 1s located at
the first position;

a second curved surface to receive, via the contact lever, the
clastic force of the spring, which starts to be applied 1n a
direction close to a center shaft of the movable contactor,
other than toward the contact of the movable contactor, while
the movable contactor 1s rotated from the first position toward
the second position, the second curved surface being located
closer to the contact of the movable contactor than the first
curved surface; and

a third curved surface to receive, via the contact lever, the
clastic force of the spring applied toward the center shaft of
the movable contactor while the movable contactor 1s rotated
from the first position toward the second position, the third
curved surface being located closer to the contact of the
movable contactor than the second curved surface.

In another aspect of this disclosure, the movable contactor
may include a first center shaft hole portion formed 1n a shape
of a long hole at a central position 1n a lengthwise direction
and a height direction thereot, and the shaft may include a
second center shait hole portion formed at a central portion
thereol. Here, the movable contactor assembly may further
include a movable contactor center pin to support the movable
contactor for prevention of separation and eccentric state, the
movable contactor center pin being inserted into the first
center shait hole portion of the movable contactor and the
second center shait hole portion of the shaft.

In another aspect of this disclosure, a length of the movable
contactor center pin 1s shorter than a length of the second
center shait hole portion of the shaft for prevention of inter-
ference between the movable contactor center pin and the
Springs.

Further scope of applicability of the present application
will become more apparent from the detailed description
given hereinafter. However, 1t should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the mvention, are given by way of
illustration only, since various changes and modifications
within the spirit and scope of the invention will become
apparent to those skilled 1n the art from the detailed descrip-
tion.
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BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the ivention and are incor-
porated 1n and constitute a part of this disclosure, 1llustrate
exemplary embodiments and together with the description
serve to explain the principles of the invention.

In the drawings:

FIG. 1 1s a side view showing a configuration of a movable
contactor assembly for a current limiting type circuit breaker
in accordance with an exemplary embodiment;

FIG. 2 1s a disassembled perspective view of the movable
contactor assembly for the current limiting type circuit
breaker 1n accordance with the exemplary embodiment;

FIG. 3 1s a side view showing a partial configuration of the
movable contactor assembly for the current limiting type
circuit breaker, which shows an interconnection of a movable
contactor, a curved protrusion of the movable contactor, con-
tact levers, contact lever pins and a spring; and

FIG. 4 1s an operational view of the movable contactor
assembly for the current limiting type circuit breaker in accor-
dance with the exemplary embodiment, which shows the
configuration of the curved protrusion of the movable con-
tactor and a direction to provide an elastic force of the spring

according to a contact position between the corresponding
curved protrusion and the contact lever.

DETAILED DESCRIPTION OF THE INVENTION

Description will now be given 1n detail of the exemplary
embodiments, with reference to the accompanying drawings.
For the sake of brief description with reference to the draw-
ings, the same or equivalent components will be provided
with the same reference numbers, and description thereof will
not be repeated.

A movable contactor assembly for a current limiting type
circuit breaker, as shown i FIG. 1, has been designed for a
current limiting type circuit breaker having a current limiting
type stationary contactor 1 (hereinafter, referred to as ‘sta-
tionary contactor). The stationary contactor 1 has a “U” shape
similar to the related art and has a contact 1a at one end. The
stationary contactor 1 has a structure that a direction of a
current 1, incoming via the stationary contactor 1s opposite to
a direction of a current 1, outgoing via a movable contactor 2.

Typically, an industrial current limiting type circuit breaker
1s a 3-phases alternating current (AC) circuit breaker, so three
movable contactor assemblies are installed 1n one current
limiting type circuit breaker. Similarly, for a 4-phases (in
other words 4 poles) current limiting type circuit breaker, four
movable contactor assemblies may be installed 1n one current
limiting type circuit breaker.

Although three or four movable contactor assemblies are
installed 1n one current limiting type circuit breaker, each
movable contactor assembly has the same configuration and
operation. Hence, FIGS. 1 to 4 exemplarily show one repre-
sentative movable contactor assembly. Hereinatter, descrip-
tion will be given of configuration and operation of the one
representative movable contactor assembly.

Referring to FIG. 1, each movable contactor assembly for
a current limiting circuit breaker according to an exemplary
embodiment may comprise a movable contactor 2, a shaft 7,
a pair ol contact levers 3, a pair of springs 4 and a pair of
contact lever pins 5.

In FIG. 1, areference numeral 8 designates a pair of driving,
pins which recerve a rotational force from a switching mecha-
nism (not shown) to rotate the shaft 7.
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The other components, except for a terminal part of the
stationary contactor 1, which 1s externally exposed for con-
nection of an electric power line for each phase (pole),
namely, components including movable contactor 2, the shaft
7, the pair of contact levers 3, the pair of springs 4 and the pair
of contact lever pins 5, may be hermetically recerved within
an outer casing (not shown) made of synthetic resin having
clectric insulating property for inter-phase electric insulation.

Referring to FIG. 2, the movable contactor 2 may be a
conductive metal plate having both ends with contacts 25.
The movable contactor 2 may 1nclude a first center shait hole
portion 2¢ formed 1 form of a long hole at a central position
of aplate surface 1n a lengthwise direction to allow for passing
through of a movable contactor center pin 6.

The movable contactor 2 may include a pair of curved
protrusions 2a formed at upper and lower surfaces thereof
symmetrical to each other and respectively having cam pro-

files.

Each cam profile of the movable contactor 2, as shown 1n
FIG. 4, may include a first curved surface 2-1, a second
curved surface 2-2 and a third curved surface 2-3.

The movable contactor 2 may be rotatable to a first position
where 1t contacts the stationary contactor 1 of FIG. 1, and a
second position where it 1s separated from the stationary
contactor by an electromagnetic repulsive force upon occur-
rence of a large fault current on a circuit.

Here, the first curved surface 2-1 1s a curved surface which
1s affected by an elastic force of the spring 4, which 1s applied
toward the contact (see 26 of FIG. 2), via the contact lever 3
when the movable contactor 2 1s located at the first position.
While a contact surface 3a1 of the contact lever 3 contacts the
first curved surface 2-1, the first curved surface 2-1 of the
movable contactor 2 receives as contact pressure the elastic
torce of the spring 4, which 1s applied toward the contact 256
of the movable contactor 2, such that the movable contactor

can stably maintain the contact state with the stationary con-
tactor 1.

As the movable contactor 2 rotates from the first position to
the second position, the second curved surface 2-2 recerves
the elastic force of the spring 4, which starts to be applied in

a direction closer to a center shait of the movable contactor 2
(see the movable contactor center pin 6 of FIG. 1) than toward
the contact 26 of the movable contactor 2, via the contact lever
3. The second curved surface 2-2 1s a curved surface which 1s
located closer to the contact 26 of the movable contactor 2
than the first curved surface 2-1.

When an electromagnetic repulsive force 1s generated
between the movable contactor 2 and the stationary contactor
1 due to occurrence of a large fault current, such as a short-
circuit current, on an electric power circuit connected to the
circuit breaker, the movable contactor 2 1s rotated to the
second position separated from the stationary contactor 1 and
accordingly the contact surface 3al of the contact lever 3 1s
moved away from the first curved surface 2-1 and contacts the
second curved surface 2-2. While the contact surface 3al of
the contact lever 3 contacts the second curved surface 2-2, the
clastic force of the spring, which was applied toward the
contact (see 26 of FIG. 2) of the movable contactor 2, as
shown in FIG. §, starts to be applied toward the center shait of
the movable contactor 2 (see the movable contactor center pin
6 of FIG. 1). Consequently, the elastic force of the spring 4
may drastically reduce contact pressure of the movable con-
tactor 2. Thus, the movable contactor 2 can be kept separated
from the stationary contactor 1 1n spite of reduction of the
clectromagnetic repulsive force due to an increase in an
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opened distance (1.€., a separated distance between a contact
of the movable contactor and a contact of the stationary con-
tactor).

The third curved surface 2-3 recerves the elastic force of the
spring, which 1s applied toward the center shait of the mov-
able contactor 2 1n response to the rotation of the movable
contactor 2 from the first position to the second position, via
the contact lever 3. The curved surface 2-3 1s a curved surface
located closer to the contact of the movable contactor 2 than
the second curved surface 2-2. While the contact surface 3al
ol the contact lever 3 contacts the third curved surface 2-3 as
the movable contactor 2 1s further rotated to the second posi-
tion separated from the stationary contactor 1, the elastic
force of the spring 4 1s fully applied towards the center shaft
(1.e., the movable contactor center pin 6 of F1G. 1). Hence, the
clastic force of the spring 4 may attenuate a moment that the
movable contactor 2 1s intended to return to the first position
(1.., to a closed state) responsive to a drastic reduction of the
clectromagnetic repulsive force, and allow for maintenance
of an open state (1.e., the separated state of the movable
contactor from the stationary contactor) for a limited time by
a Irictional force between the third curved surface 2-3 and the
contact lever 3. Here, the limited time 1s longer than a time
taken for performing a trip operation, which a switching
mechanism 1s run by a fault current detection and thusly-
performed triggering of a trip mechanism (not shown) to
rotate the shait 7 so as to separate the movable contactor 2
from the stationary contactor 1.

The rotation of the movable contactor 2 to the first position
may be executed in response to the rotation of the shaft 7
which supports the movable contactor 2.

The operation that the movable contactor 2 1s separated
from the stationary contactor 1 by the trip operation of the
switching mechanism (not shown) may be executed by the
rotation of the shatt 7 by a driving force transierred from the
switching mechanism.

However, the rotation of the movable contactor 2 by the
clectromagnetic repulsive force upon occurrence of the large
tault current on the circuit may be executed 1n an independent
manner, irrespective of the driving force transterred from the
shaft 7.

The shaft 7 1s a short shaft member, and may rotatably
support the movable contactor 2 located therein. To this end,
the shaft 7 may include a recerving portion 7d to recerve the
movable contactor 2 therein. In order to allow the movable
contact 2 to be independently rotatable by the electromag-
netic repulsive force i a stopped state of the shaft 7, the
receiving portion 7d of the shait 7 may include an opened
portion, which 1s open toward an outer circumierential sur-
tace of the shait 7 by a predetermined angle. Therefore, prior
to performing a trip mechanism upon occurrence of a large
current on a circuit, the movable contactor 2 can be rotated to
the second position where 1t 1s separated {rom the stationary
contactor 1 within an angle range of the opened portion of the
receiving portion 7d by the electromagnetic repulsive force in
the stopped state of the shait 7.

Referring to FIG. 2, the shaft 7 may include contact lever
pin hole portions 7a to support both ends of the contact lever
pins 3, a pair of contact lever supporting recess portions 756 to
rotatably support the respective contact levers 3, and second
arcuate surfaces 761 each formed at one side of each contact
lever supporting recess portions 75 to support a first arcuate
surface 3c¢1 of the corresponding contact lever 3.

As can be seen 1n FIG. 2, the shaft 7 may also include a
second center shaft hole portion 7¢ formed at its central
portion. The movable contactor center pin 6 may be mserted
into the corresponding second center shaft hole portion 7¢
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through the first center shaft hole portion 2¢ of the movable
contactor 2. The movable contactor center pin 6 may support
the movable contactor 2 for prevention of separation and
eccentric state of the movable contactor 2.

The shait 7 may additionally include a pair of spring
receiving recess portions 7e formed at both outer surfaces
thereod (1.e., both outer plate surfaces) along a central portion
of the shait 7.

Still referring to FIG. 2, for prevention of interference
between the movable 1s contact center pin 7 and the spring 4,
a length I, of the movable contactor center pin 6 may be
decided not to exceed a length 1, of the second center shatt
hole portion 7¢ of the shait 7. This may be expressed by the
following Formula (1).

[,=L

(1)

Meanwhile, the pair of contact levers 3 may be configured
as a pair of metal pieces each having a contact surface 3al
which contacts the curved protrusion 2a of the movable con-
tactor 2 and a pair of spring supporting recess portions 351.
The pair of contact levers 3 may be symmetrically installed to
cach other based on the movable contactor 2.

Each of the pair of contact levers 3, as shown in FI1G. 2, may
comprise a pair of pin connecting protrusions 3¢ for connec-
tion of the contact lever pin 5, and first arcuate surfaces 3¢l
formed at outer surfaces of the pair of pin connecting protru-
s1oms 3¢, respectively.

Each of the pair of contact levers 3 may further comprise a
body plate portion 3a, the pair of pin connecting protrusions
3¢, and a spring supporting plate portion 35.

The body plate portion 3a may be configured as a plate-like
member defining a main body portion.

The pin connecting protrusions 3¢ correspond to a shaft
receiving portion extending from the body plate portion 3a
and bent backwardly and having shatt holes. In other words,
the pin connecting protrusions 3¢ are members for connection
ol the contact lever pin 5 corresponding to a supporting shait.

The spring supporting plate portion 35 may extend from
one end of the body plate portion 3a to both sides thereof, and
have the pair of spring supporting recess portions 351.

Referring to FIGS. 1 to 4, the spring 1s configured by a
tension spring whose both end portions are supported by the
spring supporting recess portions 351 of the pair of contact
levers 3. The spring 4 may be received 1n a spring receiving
recess 7e of the shaft 7. Each of the springs 4 may be provided
correspondingly for each of both plate surfaces of the mov-
able contactor 2.

The spring 4 may provide an elastic force, as contact pres-
sure, to maintain the movable contactor 2 1n the contact state
with the stationary contactor 1 when the movable contactor 2
1s located at the first position where 1t contacts the stationary
contactor 1.

When the movable contactor 2 passes through a dead point
while rotating toward the second position, the spring 4 may
provide an elastic force in a direction that the movable con-
tactor 2 1s separated from the stationary contactor 1. That 1s,
from the moment when the electromagnetic repulsive force
between the movable contactor 2 and the stationary contactor
1 becomes larger than contact pressure of the spring 4 due to
occurrence of a large fault current such as a short-circuit
current on the circuit, the movable contactor 2 is rotated to the
second position where it 1s separated form the stationary
contactor 1. Starting from the moment when the contact sur-
face 3al of the contact lever 3 1s moved away from the first
curved surface 2-1 and contacts the second curved surface 2-2
(1.e., starting from the dead point) 1n response to the rotation
of the movable contactor 2, the elastic force of the spring 4, as
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shown 1n FIG. §, starts to be applied 1n a direction close to the
center shaft of the movable contactor 2 (i.e., the movable
contactor center pin 6) other than toward the contact (see 2a
of FIGS. 1 and 2) of the movable contactor 2. The elastic force
may be applied such that the movable contactor 2 can be
separated from the stationary contactor 1.

In the meantime, as shown in FIGS. 1 to 4, each of the
contact lever pins 6 may be passed through the corresponding
contact lever 3 such that its both end portions can be sup-
ported at the shait 7, thereby providing a rotation supporting
point to the contact lever 3. In other words, the contact lever
pin 5 may be passed through the shaft holes of the pin con-
necting protrusions 3¢ such that both end portions thereot can
be mnserted into and supported by the contact lever pin hole
portion 7a of the shait 7.

Hereinatter, description will be given of an operation of the
movable contactor assembly for the current limiting type
circuit breaker according to the exemplary embodiment hav-
ing the configuration.

First, the operation of the movable contactor assembly for
the current limiting type circuit breaker at the first position
will be explained.

When a normal current flows on the circuit, to which the
current limiting type circuit breaker 1s connected, and the
current limiting type circuit breaker 1s located at a closing
position, referring to FIG. 1, the contact 26 of the movable
contactor 2 contacts the contact 1a of the stationary contactor
1. Here, referring to FIG. 2, the contact surface 3al of the
contact lever 3 contacts the first curved surface 2-1, and the
clastic force of the spring 4, which 1s applied toward the
contact 264 of the movable contactor 2, functions as contact
pressure. Hence, the movable contactor 2 can stably be main-
tained 1n the contact state with the corresponding stationary
contactor 1.

Next, when an electromagnetic repulsive force generated
between the movable contactor 2 and the stationary contactor
1 becomes stronger than contact pressure of the spring 4
because a large fault current such as a short-circuit current
flows on the circuit to which the circuit breaker 1s connected,
the movable contactor 2 starts to be rotated to the second
position where 1t 1s separated from the stationary contactor 1.
Such current limiting operation will be described hereinatter.

As the movable contactor 2 1s rotated to the second position
where 1t 1s separated from the stationary contactor 1, while the
contact surface 3al of the contact lever 3 1s moved away from
the first curved surface 2-1 and contacts the second curved
surface 2-2, the elastic force of the spring 4 1s not applied any
more toward the contact 26 of the movable contactor 2 and
starts to be applied 1n a direction close to the center shaft of the
movable contactor 2 (i.e., the movable contactor center pin 6
of F1G. 1). Hence, the elastic force of the spring 4 remarkably
reduces contact pressure of the movable contactor 2, and thus
the movable contactor 2 1s continuously separated from the
stationary contactor 1, 1n spite of reduction of the electromag-
netic repulsive force in response to an increase in the open
distance (1.e., the separated distance between the contact of
the movable contactor and the contact of the stationary con-
tactor), thereby limiting a fault current.

While the contact surface 3al of the contact lever 3 con-
tacts the third curved surface 2-3 1n response to the further
rotation of the movable contactor 2 to the second position
where 1t 1s separated from the stationary contactor 1, the
clastic force of the spring 4 1s fully applied toward the center
shaft (1.e., the movable contactor center pin 6 o1 FIG. 1), so as
to attenuate a moment that the movable contactor 2 1s
intended to return to the fist position due to a drastic reduction
of the electromagnetic repulsive force. Accordingly, the open
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state (1.e., the separated state of the movable contactor from
the stationary contactor), namely, a current-limited state 1s
maintained for a limited time. Here, the limited time 1s longer
than a time taken for performing a trip operation, which a
switching mechanism 1s run by a fault current detection and
thusly-performed triggering of a trip mechanism (not shown)
to rotate the shait 7 so as to separate the movable contactor 2
from the stationary contactor 1.

As described above, according to the movable contactor
assembly for the current limiting type circuit breaker, with the
configuration of the movable contactor 2 including the curved
protrusion 2a having the first curved surface 2-1, the second
curved surface 2-2 and the third curved surface 2-3, the
springs 4 and the contact levers 3, the elastic force of the
spring 4 1s applied to the movable contactor 2 as contact
pressure with the stationary contactor 1 at the first position,
while being applied to the movable contactor 2 to be sepa-
rated from the stationary contactor 1 during a current limiting,
operation and maintaining the separated state at the second
position for a suilicient time, whereby a fault current can be
limited enough until a trip operation 1s executed by the trip
mechanism and the switching mechanism and until arc 1s
extinguished by an arc-extinguishing mechanism.

Also, the movable contactor assembly for the current lim-
iting type circuit breaker can provide efiects of improving
assembly productivity and reducing fabricating costs by vir-
tue of employing a single spring 4 for each side surface (each
plate surface) of the movable contactor 2 and a simplified
configuration without a spring supporting pin.

In the movable contactor assembly for the current limiting
type circuit breaker according to the invention, the movable
contactor 2 comprises the first center shaft hole portion 2¢
formed 1n form of a long hole at a central position 1n a
lengthwise direction and a height direction, and the shaft 7
comprises the second center shaft hole portion 7¢ formed at a
central portion thereof. The movable contactor assembly may
turther comprise a movable contactor center pin 6, which
supports the movable contactor 2 for prevention of separation
and eccentric state thereof and 1s mserted 1nto the first center
shaft hole portion 2¢ of the movable contactor 2 and the
second center shait hole portion 7¢ of the shait 7, thereby
cifectively preventing the center of the movable contactor 2
from being moved during the current limiting operation.

In the movable contactor assembly for the current limiting,
circuit breaker, since the length I, of the movable contactor
center pin 6 does not exceed the length I, of the center shaft
hole 7¢ of the shaft 7, no interference may occur between the
movable contactor center pin 6 and the spring 4.

In the movable contactor assembly for the current limiting,
circuit breaker, each contact lever 3 comprises the pin con-
necting protrusions 3¢ for connection of the contact lever pin
5 and the first arcuate surfaces 3c1 formed at the outer sur-
faces of the pin connecting protrusions 3¢, and the shaft 7
includes the contact lever supporting recess portions 75 to
rotatably support the contact lever 3, and the second arcuate
surfaces 7b1 each formed at one side of each contact lever
supporting recess 7b to support the first arcuate surface 3¢1 of
the corresponding contact lever 3, whereby the contact lever
3 can be stably rotatably supported by the shait 7 based on the
contact lever pin 5.

In the movable contactor assembly for the current limiting
circuit breaker, since each of the pair of contact levers
includes one body plate portion 3a, the pair of pin connecting
protrusions 3¢ extending from the body plate portion 3a and
bent backwardly for connection of the contact lever pin 3, and
the spring supporting plate portion 35 having a pair of spring,
supporting recess portions 361, one contact lever 3 can sup-
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port ends of the pair of springs 4, which allows one movable
contactor assembly to be provided with only the pair of
springs 4, thereby reducing the number of components, as
compared to the related art requiring four springs for one
movable contactor assembly. This results 1n improvement of
productivity and reduction of fabricating cost.

The foregoing embodiments and advantages are merely
exemplary and are not to be construed as limiting the present
disclosure. The present teachings can be readily applied to
other types of apparatuses. This description 1s intended to be
illustrative, and not to limit the scope of the claims. Many
alternatives, modifications, and variations will be apparent to
those skilled 1n the art. The features, structures, methods, and
other characteristics of the exemplary embodiments
described herein may be combined 1n various ways to obtain
additional and/or alternative exemplary embodiments.

As the present features may be embodied 1n several forms
without departing from the characteristics thereot, i1t should
also be understood that the above-described embodiments are
not limited by any of the details of the foregoing description,
unless otherwise specified, but rather should be construed
broadly within 1ts scope as defined in the appended claims,
and therefore all changes and modifications that fall within
the metes and bounds of the claims, or equivalents of such
metes and bounds are therefore intended to be embraced by
the appended claims.

What 1s claimed 1s:

1. A movable contactor assembly for a current limiting type
circuit breaker having a current limiting type stationary con-
tactor, the movable contactor assembly comprising:

a movable contactor having a pair of curved protrusions
having cam profiles, respectively, symmetrically formed
at upper and lower surfaces thereof, the movable con-
tactor being rotatable to a first position contacting the
current limiting type stationary contactor, and a second
position separated from the current limiting type station-
ary contactor by an electromagnetic repulsive force
upon occurrence ol a large fault current on a circuit,
wherein the movable contactor has contacts at both end
portions thereof;

a shaft to rotatably support the movable contactor located
therein, the shait having a pair of spring receiving recess
portions formed at outer surfaces along a central portion
thereof;

a pair of contact levers each having a contact surface con-
tactable with the curved protrusion of the movable con-
tactor and a pair of spring supporting recess portions, the
pair of contact levers being symmetrically installed
based on the movable contactor;

a pair ol springs each having both end portions supported
by the spring supporting recess portions ol the corre-
sponding contact lever, recetved 1n the spring receiving,
recess portions of the shaft, and provided respectively at
both plate surfaces of the movable contactor, the pair of
springs applying an elastic force as contact pressure for
maintaining a contact state between the movable con-
tactor and the current limiting type stationary contactor
when the movable contactor 1s located at the first posi-
tion, and applying the elastic force 1 a direction to
separate the movable contactor from the current limiting
type stationary contactor when the movable contactor 1s
moved over a dead point while rotating toward the sec-
ond position; and

a pair of contact lever pins inserted through the contact
levers, respectively, such that both ends thereof are sup-
ported by the shaft so as to provide rotation supporting
points to the corresponding contact levers,
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wherein each cam profile of the movable contactor com-
prises:

a first curved surtface to receive, via the contact lever, the

clastic force of the springs applied toward the contact

12

into the first center shait hole portion of the movable
contactor and the second center shait hole portion of the

shatt.

3. The assembly of claim 2, wherein a length of the mov-

of the movable contactor when the movable contactor 5 able contactor center pin is equal with or shorter than a length

1s located at the first position;

a second curved surface to receive, via the contact lever,
the elastic force of the springs, which starts to be
applied 1n a direction close to a center shaft of the
movable contactor, other than toward the contact of
the movable contactor, while the movable contactor 1s
rotated from the first position toward the second posi-
tion, the second curved surface being located closer to
the contact of the movable contactor than the first
curved surface:; and

a third curved surface to receive, via the contact lever,
the elastic force of the spring applied toward the cen-
ter shaft of the movable contactor while the movable
contactor 1s rotated from the first position toward the

second position, the third curved surface being
located closer to the contact of the movable contactor
than the second curved surface.

2. The assembly of claim 1, wherein the movable contactor
comprises a first center shait hole portion formed 1n a shape of
a long hole at a central position 1n a lengthwise direction and
a height direction thereof,

wherein the shaift comprises a second center shait hole

portion formed at a central portion thereof, and
wherein the movable contactor assembly further comprises
a movable contactor center pin to support the movable
contactor for prevention of separation and eccentric
state, the movable contactor center pin being inserted
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of the second center shait hole portion of the shaft for pre-
vention of interference between the movable contactor center
pin and the springs.
4. The assembly of claim 1, wherein each of the pair of
contact levers comprises:
a pair of pin connecting protrusions for connection of the
contact lever pins; and
first arcuate surfaces formed at outer surfaces of the pair of
pin connecting protrusions, respectively,
wherein the shaft comprises:
a pair ol contact lever supporting recess portions to rotat-
ably support the respective contact levers; and
second arcuate surfaces each formed at one side of the
corresponding contact lever supporting recess portion to

support the first arcuate surface of the corresponding
contact lever.

5. The assembly of claim 1, wherein each of the pair of

contact levers comprises:

a body plate portion;

a pair of pin connecting protrusions extending from the
body plate portion and bent backwardly for connection
of the contact lever pin; and

a spring supporting plate portion extending from one end of
the body plate portion toward both sides, and having a
pair ol spring supporting recess portions.
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